Abstract: Easy, cheap, safe and effective preparative procedures to obtain symmetrical diaryliodonium bromides (in 15-88% crude yields) from various arenes are presented in this paper.
One of the most important applications of diaryliodonium salts is their use in the arylation of organic and inorganic nucleophiles, 1b,c including the fluoride anion, which results in the formation of aromatic fluorides. 2 In several of such reactions relatively drastic conditions may be necessary, especially for the least reactive heterocyclic iodonium salts. The search for optimum conditions is often desirable even for well established reactions, by applying new findings concerning the use of specific solvents, catalysts or radical traps. 1f If the ionic mechanism is evidently prevailing, e.g.
when some iodonium salts with definitely nucleophilic counterions are thermally decomposed, then there are displayed practically important differences in the reactions of symmetrical and unsymmetrical iodonium salts:
Ar 2 I + X -ArX + ArI (two products to be resolved)
Ar(Ar')I + X -ArX + Ar'X + ArI + Ar'I (four products to be resolved)
However, in the latter case (Eq. 2) the chemoselective reactions are often encountered (which may increase the amount of a desirable ArX in the four-component final reaction mixture): e.g. in the case of a thermal decomposition of 4-anisyl(phenyl)iodonium bromide, the decomposition may lead either to 4-iodoanisole and bromobenzene or to 4-bromoanisole and iodobenzene. Actually, at least 87% and possibly more of the thermal decomposition followed the first reaction path. Sandin 3 explained this result us follows: "the decomposition occurred in such a way that the more electronegative radical (4-anisyl) remained attached to the iodine atom". Nevertheless, the use of the symmetrical diaryliodonium salts in various arylation reactions is simpler and practically more convenient. 4 Beringer and co-workers 5 devised three the most popular methods for preparing symmetrical diaryliodonium salts from corresponding arenes:
(A) Coupling of two identical aromatic compounds with iodosyl sulfate in sulfuric acid: 
ArH = benzene, four halogenobenzenes, nitrobenzene, 4-nitroanisole and methyl 4-tolyl sulfone.
The yields were over 50% except with the last compound. For preparing iodosyl sulfate (named there erroneously: iodyl sulfate) they mostly used the following reaction: In contrast to the Beringer's simple procedures, the other reported methods 1, 6 are mostly devoid of such preparative simplicity, albeit they are unique for certain specific purposes:
(D) Some lithiated arenes or heteroarenes readily reacted with trans-1-chloro-2-(dichloroiodo)ethylene to form symmetrical aromatic iodonium salts, with elimination of acetylene.
The same method was applied to obtain bis(2-naphthyl) and bis(9-anthryl)iodonium chlorides. ArI (8) which confirmed that the stable C-I bond is formed in the said reactions (Eq. 7).
Thus, taking into account the former results visualized in Eqs 5 and 7, we have devised a novel method for preparing the symmetrical diaryliodonium salts from various arenes, with sodium metaperiodate, NaIO 4 , as the effective coupling reagent acting in strongly acidic media: 
The precipitated diaryliodonium bromides, sparingly soluble in water, were collected by filtration, washed with cold water until the filtrates were neutral, and air-dried in the dark to obtain the desirable crude products in 15-88% yields (Table 1) . They are sufficiently pure for further reactions. due to a small amount of very reactive enol form, which in strongly acidified acetone solutions is very quickly equilibrated with the preponderant keto form. His finding has not been exploited in our laboratory up to now. In the present work we have applied this modified method to oxidatively metathesize six crude symmetric diaryliodonium bromides to the corresponding pure tetrafluoroborates in 64-85% yields (Table 3) ; for more details see the experimental section. (Table 3 ).
All organic and inorganic reagents and solvents were commercial products (Aldrich, Lancaster) and were used without further purification. The melting points of the freshly recrystallized iodonium salts are uncorrected (they were measured in the way reported in Ref. 5) and are compared, if available, with the literature data ( Tables 1-3) . They were microanalyzed (%I ± 0.3), and finally their 1 H and 13 C NMR spectra (not shown here) were recorded at r.t. with a Brucker Avance DMX 400 MHz spectrometer, next compared with the same spectra of authentic samples 16, 18 and/or theoretically computed spectra. Elemental iodine (diiodine) should be finely powdered to facilitate its dissolution in the reaction mixtures. Microanalyses were carried out at the Institute of Organic Chemistry, the Polish Academy of Sciences, Warsaw. (Table 1) .
Novel Procedure for Preparing Symmetrical Diaryliodonium Bromides from Arenes
A chosen arene (26 mmol; 30% excess) was dissolved or suspended either in conc. H 2 SO 4 or in a glacial AcOH/conc. H 2 SO 4 mixture (see Table 1 for the volumes used in the reactions) and the resulting mixture was warmed up, with stirring, to 50-55 o C [only for isophthalic acid: to 70-75 o C].
While keeping the same temperature, NaIO 4 (2.14 g, 10 mmol; 0% excess) was slowly added portionwise within 1.5 h. The stirring was continued at 50-55 o C for 3 h [only for isophthalic acid:
for 7 h at 70-75 o C]. The cooled final reaction mixtures were poured into stirred ice-water (300 g).
The precipitates were collected by filtration and rejected. The cold filtrates were extracted with diethyl ether (4 x 50 mL) and the ethereal extracts (containing the unreacted initial arenes) were discarded. An aq. KBr solution (2.0 g, 16.8 mmol KBr dissolved in 10 mL H 2 O) was added to the vigorously stirred remaining aq. solutions. After ca. 1 h, the precipitated diaryliodonium bromides were collected by filtration and were washed with cold water until the filtrates were neutral, dried preliminarily by the suction, and air-dried in the dark to give the crude products in 15-88% yields (Table 1) . Small samples of the crude bromides were recrystallized from boiling MeOH as quickly as possible to give the purified analytical samples.
Modified Procedure 5 for Preparing Symmetrical Diaryliodonium Bromides from Arenes
( reaction mixtures were poured into stirred ice-water (300 g), and the following workups were quite the same as those in the former procedure. The air-dried diaryliodonium bromides were obtained in 25-70% crude yields (Table 2 ). Small samples of the crude bromides were quickly recrystallized from boiling MeOH to afford the purified analytical samples.
Facile Oxidative Anion Metatheses in Crude Symmetrical Diaryliodonium Bromides to Give
Pure Symmetrical Diaryliodonium Tetrafluoroborates ( air-dried in the dark, and recrystallized from appropriate solvent to give the respective pure diaryliodonium tetrafluoroborate in the yield given in Table 3 . a) The same as the footnote a in Table 1 . a) The same as the footnote a in Table 1 . b) Boiling solvent used for dissolving/solvent used for precipitation.
